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Fig. 1. Egg when laid. 

,, 2, Egg before hatching 

,, 3 Young nyrnph, dorsal view. 

,, 4. Nymph in tlie third stage, side view 

,, 0- M „ fourth ,, 

G ,, ,, ,, tifth 

7. The adult cricket, side view 

(The hairlines indicate the actual .sizes of the siaj/e.^). 
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C. C. UIIOSJI, i:.v., 

Ai^^if-Zan/ to thfi EnUutH’hnpst. 

Thr large brown cricket (Plate X) {Hrnrhi/Zri/jii’x aflui/iniis. 
Stoll.) belongs to the f'ainily Gryllida' of ibe snh.itoii;il 
(jumping) group of the Order Ortlinptera. It is a large 
insect measuring about 1 j’ inclie.s from bead to tail and is about 
j inch thick acro.s.s the tliora.\ and the abdominal I'egion, The 
antenna' are thread-like and about as long as the body. The 
colour i.s brown. The inner parts of the forewings, or tegmina, 
lie Hat on the back, their outer parts being bent at right 
angles down the .sides. The hind wings ,are like thick mem- 
hi'ane.s and remain folded longitudinally and bidden under the 
forewing, s, which overlap each other on the back. In the 
innjority of cases the left tegmen is above the right on<', but the 
reverse arrangement is also found in both the .sexes. The himl 
legs ai'e much bigger than the first two [laii's and are suited tor 
jumping, their femora being very thick and broad ami the tibia- 
s[}iny on the po.sterior side. On the hind end of the body tln-i e 
is a pair of cerci more than .V inch long. The bead is dellexed 
so that the m(juthpart.s are turned downwards. The mouthjiarts 
are con.spicuou.sly developed, the mandibles being very laige and 
powerful. The eye.s are black and prominent, d he leniides 
posse.ss a long ovipositor pointing posteriorly and upw.'U'ds, 
riiore is a pair of tympana on each fore-tihia near its junction 
with the femur. 

OCCURREXCE AND DAMAGE. 

These crickets are probably widely di.stilbuted throughout 
India. They work at night ; therefore their presence is not 
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;il\vays detected, .-iiid tlie damas^e tliey cause is in most casi-. 
attriliutnd to wrong sources. They have lieeii noted in Comil' i 
(.Fute and Rice) ; Sikkim : Assam (Tea) : Sihsagar ; .Fnrliai : 
Kliasi Hills ; Murshidahad : Calcutta ; Sadeya : Isubu ; Moiig > 
inalobah : Solanah : Pusa : Baukur.a : Patna : Ohampar.-ni 
(Tndign) : Bogra ; Dacca and Bung|iur. In June 1S93 tbev 
were reported as damaging jute and rice in (Fomilla. In Jnlv 
of the same year much damage caused by them to teaplants 
in nurseries was reported from Jorhat. They cut the young 
plants off level with the ground at night. They were reported 
making burrows from 9 to IS inches deep in the ground 
specially in sandy soils and concealing them.selves during the 
daytime; they sat at the mouth of the hole in the evening 
and could be recognised by theii' shrill piping. (Indian Museum 
Motes, Vol. Ill, No. ;■), pp. 77-78). In 1903, the Deputy Director 
of Fore.sts, Myitkyina, Burma, reported damage caused by these 
crickets in gardens and nunseries. In April lOOGthe Collector 
ot Bogra reported damage to jute which he said had commenced 
from about the 3rd week of March : the insects appeared there 
every year, but u.sually disappeared a.s soon as the rains set in, 
In April 1907, the Collector of Dacca reported similar damage 
to jute and rice which had commeneed early in March. In 
April 1910, Babu Baidya Nath Tarafdar of Pnbna in reporting 
the occurrence of these crickets said : “ These insects are 
causing serious damage to young jute plants ; whole fields ha\'e 
been destroyed and seed.s have been resown two or three times 
in .some cases, but still without success. When tlie plants 
grow to a height of about 9 inches they are more or less immune, 
Ihe insects are numerous and live underground in burrow.s which 
they dig in the fields. They come out at night and cut down 
the plants, eating some and dragging some into theii' under 

ground iiest.s They are not so common in lands having 

enough moisture in the .subsoil and are found in large numbers in 
those having hardly any moisture to the depth of about 9 indie,-- 
below the surface. They also occur in loamy .soils. All these 
lands are usually flooded in the rains.” 
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In April 1911, it was reported Imin .lelhara liidi<.<, 

,11 Champaran tliat tlie cultivation of indigo uas being ravaued 
,y an army of lihf'rira.t. The deslrnotion they caused uas 
ncscribed as appalling. They totally de.stroyed plants t; inches 
10 9 inches high. At this time iinligo was the oidy grei'ti food 
available to them and therefore the damage was very great, li, 
one village out of 4:) acres ol indigo worth about Ks, 40 to 
Us. .50 per acre. 25 acres was utterly destroyed. The .same hahit 
of nocturnal feeding was reported here as well. On lalei- emiuiry 


\ ' 
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(From rntlian [iisoft Life). 

it was ascertained that the damage was oau.sed by tlie large 
brown crickets and not by blu'rira.^. What are known as 
liherira.'^ in Behar are quite different insects as will appear from 
the figure. They are greyish yellow and not red brown. The 
wings of hherwa-'i are peculiarly coiled at the end and the tarsi 
of their legs are peculiar. They are bigger and more weird 
looking insects than the large brown crickets. They also liye 
in underground burrows like these cricket.s, but they are found 
principally in sandy beds of riyers and are not so common, though 



104 


mo BROWN CRICKF.T. 


not altogetlier rare, in cultivated fields oi' liigh lands. Tlv 
have not been observed to feed on a vegetable diet and therefo ■ 
to damage any plants in the way the large brown crickets li 
In confinement also they have not fed on leaves, etc., butha\ i' 
greedily fed on caterpillars and frogs. iMost probably they ai ‘ 
predaceous on otlicr insects, etc. Therefore it appears that the 
reports in Indian Museum Notes, Vol. II, No. 0, p. 172, and Vol. 
Ill, No. 4, p. 40, about W/ovrfl.s' cuttiTig tobacco, indigo ami 
other crop [dant.s, are based on mistaken observations. The 
damage is attributable to the largo brown crickets. It is however 
possible that the hherinfs may damage plants Iiy tunnelling 
through the .soil and cutting through roots which ob.struot their 
passage ; but any such damage seems to be accidental rathei' 
than normal. 

LIFE HISTORY. 

The big brown cricket {Brncliyiry])e>< nchritirw^, Stoll,) 
passes through onlj' one cycle in the course of the year. Nggs 
are laid in hurrow.s under the ground about the month nf 
September just after the rains have ceased. They hatch in 
about a month. The habits of the crickets are well des- 
cribed in the reports of occurrence noted above. Through- 
out their life they live in burrows wliicli they dig in the 
ground. They are nocturnal in habit and come out of their 
underground hurrow.s only at night wlien they feed or collect 
food which the}' carry into the burniw.s. They possess very 
powerful cutting jaws with which they shear through the stems 
of almost all kinds of young plants which are then carried off. 
In this way they sometime.s cause incalculable damage to 
young crops. The young crickets are .similar to the adults in 
appearance ; only they are small and possess no wings. They 
grow, moulting at intervals and developing .small wings in 
the later stages as will be evident from the figure, s of different 
stages in the plate. They become adult when the wings arc 
fully developed. Some grow more quickly than otheivs and 
attain the fully winged adult stage about April. The majority 
become adult by June; while yet a few may be found in the 
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.lyiiipliiil sbtge as late as August. Tii .spite ol‘ the early 
.ievelopiueiit luatiug and egg-laying do nut take [ilaee until the 
jauper season in September October. Tile adult eriekets die 
after laying eggs ; occasionally one may survive till late iii winter : 
thus, for example, one adult female was found on Ith Decendier 
at Kungpur among myriads of young nymphs. In winter the 
crickets are young, but by March they arc sutlieiently large to 
cause serious damage to newly started crops. Jrfenee almost all 
the reports noticed above are found to have been made about 
the mouth of April. Then, as will be .seen later on, the tir.st heavy 
shower of rain brings about, directly or iiidireetly,* the deatb of 
miiiiy, while the surviving une.s have to leave the Hooded oi' sub- 
merged [daces and therefore tikso the crops standing in tlm.se [daces. 

Ayr/. — Each egg is about -l-Oi- m.m. in leiigtb, tlio eggs 
laid in the same cluster 
being variable as to length 
and about li iii.m. in 
diameter. The egg is 
cylindrical iii shape with 
rounded ends. It is a 



little curved on one side, 
the back of the euclo.sed 


A «li;ij'ran)matic illnalration to .show how tlio 
are laiti at tlio ciul of the hun ow. 


embryo lying against the concave side. The surface is smooth 
and without oruameiiLatioii ; the cidmir i.s yellow, turning 
creamy white later on (Fig.s. 1 and 'J, I’l. X), the two 
eyes of the embryo being clearly seen as dark spots in the 
advanced state. Egg.s removed from flic soil and ke[)t expo.sed 
to the atmos[)here turned greyish in colour : liefore liateli- 
iiig also they turn greyish ; (Eig. n’, Eh X). At this tiiiin if 
looked at carefully the .segments ol the body ol the embryo are 
disceniihle. The eggslielks are thin, membranous and soil. Ihe 


* is dL'5ll'Ni;livc lo llic iTickuts by liidr Uiunils [iml driving ll.'-iii (iiH ililii 

Ilu! oiii:ri liiey lire' caf;ei‘ly rrcyL-d on by itlnio.'! nvoiy ono ol tlin !;ir:;o ibid- nliioli i- 

nornndly or oooitsinnidly insoclivtM-iniri. Croivs, Sbrike.-', liio Illnc .Iny, Uic Uuo},oo. tin- Km,, 
lirorv, Cuckoos. On ls, llinvks uud Kinylislu-rs li.ay be iin-jilioiicd in |,uilieiiliir, un.l tl,v ii riu:.- 
i'cnul :i tieiii uiioiil .Ipri! iismiliy iiOruel.s enOMiioiis niiiid-iis "! Oiu.-e lurds devrjui Hu: 
■ riekcls ivhieli ure Hieii perforce eoliipcMel to di-oerl llie seeurily of Haur -ul,(etr;ui-iin luo- 
-o'vs.— T. B. F. 
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eggs are laid in a eluster at the end of the burrow uiulergrouiri. 
For the purpose of depositing eggs the hole is always rimiii 
to end in hard soil. Each egg Is thrust .separately into tli.j 
soil, so that the eggs do not touch one another. In the Insect- 
ary two clusters were found at a depth of about 2 feet and or. 
at a depth of about I foot. In a single hole only one cluster nl' 
eggs wa.s found. Of the three clusters found in the cage in the 
Insectary : — 

(1) One contained eggs. 

(2) The second one contained 37 Just hatched young oin> 
and one unhatehed egg. 

OO 

(3) The third one contained .34 eggs, but there were probably 
more as a few eggs of this cluster were destroyed while beiiii' 
dug out. 

Several adult teiiiales were hopt confined separately in glasr 
troughs tilled with earth ; the trough.s wore emptied at ilIterval^ 
and the earth e.xainiiied for eggs. (.)ne female laid 47 egg.^ 
between lOth and 1.5th September. Probably on account of 
frequent disturbance those eggs were not deposited all in the 
same fashion as shown in the diagrainmafic illustration. Some 
were found thrust into the earth, while others were lying loose in 
the burrow aiuoiig loose earth. 

It .seems that the small nuinhcr of eggs IouikI in ihc 
burrows in the Insectary does not requ'esent the possible 
number which may be laid by a female. In the second week of 
August several females ca|)tured at random were dissected and 
each ot the two egg masses, one on each side of the abdu 
men, seemed to contain about 40 to 4.5 egg.s. At this time the 
eggs were .small, the biggest measuring about 3'u m.m. ; all were 
cyliudrioal and elongate oval ui shape and provided with a 
cylindrical tajrering tail. Thu colour wa.s whitish. In the 
second week ut Se[)tenibcr several females similarly captured al 
random were again dissected. The egg masses were now much 
bigger, on account ot the development of the eggs, many of 
which were ut the .same shape, size and colour as th().se actual!} 
dc[)osited ill tlie soil. These developed eggs were seen Co have 
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j,, St the tail. 111 the same elu.ster there were many other 
.vliich were not yet eompletely developed and liad the tail ; they 
ere in different stages of growtii ami were, tliorefore, of 
ilifferent sizes. It thus seems that the female dues not depo,sit 
;iil the eggs in the .same claster and at the same time ; if after 
the first oviposition she lives and the immature eijgs haiv 
time to develop, she can deposit eggs again, Tlie egg ma.ssc'*' 
III this time weie found to contain many more eggs than in 
.Vugust. The following are the numbers found in I females 

(I) Right I'liister 103 uf wliicli .'U si’crae.l matiiu'. 


Left ,. 

^)7 

„ 49 

(2) Right „ 

m 

n 'll 

Left 


10 

(3) Right „ 

IK) 


Left 

102 

r>2 

(4) Right , 

K)(j 

:« 

Left 

102 

SI 


Further observations about oviposition and other fauts eon- 
neeted with the hatching of eggs in the natural condition conlil 
not be made. In the ca.se of the eggs removed from llie burrow 
the young ones hatched by liursting the shell at the head end ; 
either the end was opened like a cap on the head and the shell 
burst longitudinally to some extent on one side from the opening 
thus made, or there was only one lissuru longitudinally which 
i-'xlended fur some di, stance down the side. In most cases the 
delicate inner skin (oiilemnia) stuck to the empty .shell as a 
small crumpled nia.ss by incaiis uf a thin thread : in a lew eases 
it stuck to the emerging young nynipli and was thrown oft separ- 
ately. The eggs laid between lOtli and lalli September began 
to hatch on the Ibth of the following October and eontiiiued to 
hatch till the 'doth October. 

Sli.K/es . — In all the stages of growth the crickets retain a 
remarkable similarity uf appearance, general .slia[ie and also ol 
colour. Male.s ami females are distinguishable Iroin the early 
stages, ns in the females the ovipositor is present in these stages 
and grows with the growth of the inseel. 
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A.s thu nyiuphsi live in burrows underground it has not be. n 
pos.siblo to observe their moults accurately. Several were kept 
in glass dishes filled with earth and a watch kept on tliem. The\ , 
however, did not get on .so well and only one survived to atlain 
the adult stag(e It cast five skins in all, as was evident from thi^ 
changes of appearance. The approximate dates are given 
below. The habit of eating the east skins rendered the 
observation of moults still more difficult. 


The young one hatched out in the cage -10th Oct(jher. 


Fiift Miotill 

Srr<t»nl 

Thiul 

Kuiirlli 

Fifilt 


liJth Nuvoniljt.M. 
27tli .irtiiiiaiy, 
21st March. 

Ttli Muy, 
l')tli June. 


.\L the fil'lli moult it attained thu adult stage. It was a 

male. 

l.sf Slaijc. — -Young nym[)h— (Fig. 3, PI. X). 

Young nymphs vary in size in the same manner as thu egg.s 
do. A newly batched young nyni[)h measured about 4.V m.ni. 
fri]m head to liind end and about 1 i- m.ni. aero.s.s head and 
abdomen. The antenna was about as long a.s the bod\’, 

A young nymph about four day.s old measured as follo\v.s : 

Length IVoin head to hind end --8 m.m. 

Jiicadth across bead. |)rotliorax and middle of abilomen- 
about 'Ji m.m. 

The anterior part of abdomen is narrower. 

Antenme, about H m.m. long, thread-like and thick at the 
base and gradually ta[)ei'ing towards the end, made up of 
nuinerous small joints and covered with very minute hairs. 

Thci'e is a pair of eerci -about 3 m.m. long- at the himl 
end ol the abdomt-n pointing posteriorly. 

The general colour i.s light brown, the abdomen being 
paler and showing a dark tinge in the middle. In general 
a[)[iearanee and slia[)e the young nymph resembles the adult.-, 
only' it IS small ami po.ssesses no wing.s. 
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The pi'onofcuiii is big. The segincnts 
ii ally distinguishable. 

'lud Stai/c . — 

J^cngth from head to liiud eiid 

lireadth aoruss head and anterior part of prodiorax 

Breadth across abdomen 

Aiitenn.e about 

Ccrci about 


"f the 1 mhI\' 


1 1 111 III. 

••• ■> Ml, 111. 

••• I ■' 111 III 

• 1-' iii.m. 

■i o iii.m. 


There is hardly any change in aiipeariiiiee anil iM.I.mr e,\ei pt 


(hat the abdiiinen is slightly darker 
■ird Sta(jc — (Fig". 4, PI. X), 

Length from liead to liilid end ... ... ... 21 hmh. 

Bioadth across head and anterior I'Hrl. of |-i<itluii;«x h jji.id 

Breadth acrosa abdomen ... . ... T o lu.m 

Anteiiim ... ... ... ... mm 

C'erui ... ... .. ... ... s m m. 


Ill general a[i[)otir<iiic(; and colour the iiviiiph 1ms luudlv 
undergone any change. 

Laterally the iiiesonutuin and inetanotuni shou a small 
elongation which is really the beginning ol' the ronnation ol' the 
wingpads. 

■Ith Stuije. — (Fig. 5, PI. X). 


Length from iicad to Jiind end 
Breadth acrosij head and anterior |wrt of i-rothoinA 
5, „ abdomen 

Aiiteiinif 


^lesotlioiacie winglubefs 
Metallioracie ,, 


m m, 

!> in.m. 
h '> m.m. 
•>'i m.m. 
n m tn. 
•> m.m. 
•I 'j m.m. 


The Minglobc.s lie Iciiglliwi.se and Hat on (he body. Tlii io 
rs hardly any other change, 

3tli Sluijr. — (Fig. (j, PI. X). 


I.engtii fi'um liead to bind •-•Jid 

Breadtii across iicad anti anterior jmit <1 I'l'ollmraxl 
,, ,, abtlonicu 

Anleiiim' 

Ctiei 

liube of legiuiua 
Lobe of himl wiijg.s 


•L't m.m 
iPo til m. 
!> m.m. 

m.m. 
iP.'i m.m 

(i III. to 

0 mm 
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The tegmiiiH only touch cacli other over the back. All tk 
lobes lie Hat and lengthwise along the body. 

(it/f StiMjn. — (Fig. 7, PI. X). 

When reared in confinement the size of insects varies a greai 
deal and is usually smaller than is the ea.se when they live and feed 
freely. But the .size of the lirown crickets is seen to vary a great 
deal even when they live in the open free condition. The following 
are the measurements in m.m. of a few adult.s roared in tin 
In.sectai'v : — 


From bead tn 
hind end. 


.Across the 
pfothorrtx. 


9 -SO 


11 




11 

1 •I 


. . . 

? — 3;» 


1 J 

1:3 


The following are the 

Micrtsuroiucuth* 

ill iij.ii). uf‘ 

.some 

adults captured in the fields : 
9 - -S6 

— 

u 


5 -27 


<1 


-32 


1 1 


t-37 


u 


.-r -37 ;. 




d -38 


\:\ 


9 -3s 


i'> 


<’, - 3'i 


\ro 


ct —. 3:1 


]:i 


ct —ilj 


\\>, 


$ -J2 


i;3 


d - 12 


1:1 


9 -at 


i;j 


111 the same way the nymph.s in all the .stages tary a 

great 

<lcal in size. 




'file measurements of 

other parts 

tin; last 

'email' 

captured in the field arc the 

following : — 



Aulciiniv 

... 

... Ai iij.iii. 


Across inidtllc of abtloinoh 


14 III, Ilf, 


< LTci 


I4'ft in 111 . 


Os ipiisitor 


ID. 111. 
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The measurements of the parts vary aeeord'mi; hi the si/.e. 
A ecneral description of the adult insect has heon wiven in the 
],. winning'. The modification of the tegmina of the males for 
rhe production of sountl has heen noticed under the headini; 
"song. The adult crickets have never heen observeil on the 
Ming and their wings are very small for their hulk. They take 
Imig jumps, their hind legs heing very well developed. 

K( )01) 

The big brown crickets seem to he omnivorous, 'fhey ean 
teed and live on the leaves and soinetiines tlie fruit of almost 
anv kind of plant. They have been fed in the In.seetnry with 
the shoots and leaves of the following, rn.. ground-nut, mangold 
wurzel, tobacco, lucerne, saniihemp, castor, suidlowei’, hrinjal, 
arum, bottlegourd and cucumber. They were given and ale 
pieces of bread and a bait prepared with fine wheat clialf, 
molasses and water. They have been reported to damage rici'. 
indigo, tea and jute and various garden plants. What they eat 
can he very easily found out by digging open their burrows into 
which they are in the habit of carrying their I'cmmI, The follow 
iiig were found in some burrows dug out in the Insectaiw 
compound (leave.s, etc., found in the .same burrow are notcil 
separately; the plants were availaldc in tlic compound ami the 
leaves, etc., were more or less eaten) 

(1) llry sissoii leaves parily eaten, green rhih/i glass 
f I'llHirViii d(U:ti/lo)i). 

(-) ib'th'i grass Iaiiii,). I joi'antliu.s 

leaves, about half eaten, iMango leal, dry and partly 
eaten. Kaw i/liur?ni fruit (cucurhitaccou.s) moi'c than hall 
ealeii. 

(o) Castor leaf 

Mango leal, dry. 

Shoot of riscoxa. 

(4) Cotton leaf, dry. 

Sisttoo leaf. dry. 

(a) UoUlcgotinl leal, dry. 
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(6) IJriiijal leaf, dry. 

Sweet [lotato leal’. 

(7) leaf, diy. 

Cueuiiiber sliout. 

(8) Vuuiig sunllower ylioot. 

(!l) Young marigold .shoot. 

(10) Young shoot of Cehixia crislata. 

(11) Mulberry leaf. 

; - I liavc also foiirul >.Luijeij of Htclii fi uit in their bumiw.s.— T. B. F. 

/ 0 'f'i('aiy. — 'I'lie eriekets do not seem to climb upon aiiv 
[ilaiits but cut and carry away wbat they can get at on tin 
ground. Among tlic things found in tlieir burrows were fallen 
and also dry leaves which they found lying on the ground. 
Young plants they c-ut just above the ground and either eat 
them on the .spot or carry them into tlieir burrows. When the 
jilants grow tall they become safe. Thus it will be .seen from the 
reports quoted above that when jute and indigo plants grow 
more than I) inche.s Iiigli they are practically immune from attack. 
Ill the Insectary compound, brinjal, sunHower and cabbaf'^j 
seedlings which had been transplanted were found to have 
disappeared the ne.vt morning. 

The following are .some of the reeord.s of the feeding habits 
of these cricket.o as observed in the Insectary : 

mill Mirch. — Xym|)bs collected and put in tlie ea<re. Everv 
al'teiTioun sliuuts of lueorne were [daeed on the .surface of tliu 
eai'th. Idle crickets came up at night and ate them and also 
dragged some shoots into theii' burrows. Hmall fragments 
(it bitten leaves were found lying on the surface, so tlial 
evidently they bad fed at night above the .soil. Shoots almo.sl 
eniitely oi jiaitl\ eaten weie tound in tiie burrow's on opemii" 
them Tip. 1 be eriekets probably teed at leisure m the biiri'ow.' 
during the daytime. 

Mangold wurzel, ground-nut, .saiiidiemp and castor leave.' 
w el e also eaten. Ca.stor leaves appeared to be grcaitly apjireeial 
ed. Sunllower leave.s were also eaten, but castor lea\'es seemed 
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I , he preferred to sunihnver ;iiid were lik, il 

, ,i!i lucerne. 

.ird June. — Saiudieinp preferred tn lucerne. 

,'/// Jnw. — (Uastoi- prefen-ed to lucerne. 

7.7t/i June. — l.ueerne preferred to castor. 

.;/.st ./?(///. — All the cricket.s were fully winyc.'il ;uid odult. 
The whole cage was dug out, but no eggs or young ones I'ouiid. 

On .Olh yfinyu.s/. — Eiglit slioots of lucerne and I’oui' pieci s of 
bread were supplied to the crickets. On the next )norni]ig l wo 
shoots <d' lucerne and five pieces of bread were louinl niissing. 
cither eaten or taken under tlie earth. 

.mill . Iu7cx 7. — (kige searched ; ini eggs found. 

.Hut . I u</i<!it . — The crickets were supplied with ten shoots 
of lucerne and four halls of hail (each about I inch in diainctcr). 
The bait was prepared by mixing molas.ses. a little water, and 
the fine chalf obtained by passing coar.se <tl<i (wheat Hour) 
through a fine sieve. No poi.son was added. 

On the next morning two shoots of lucerne and one hall ol 
bait had completely disappeared : two other balls m-re found 
hfdf-eaten. 

On 'lid September.— ¥Ag\it shoots of lucerne and two htdls oi' 
bait were supplied. On the next morning none of tlie shoots 
had been touched, but a little of one hall of bait had been ealen. 

The same fond was left in the cage, and on the (oHowing 
morning four out of the eight shoot< had di.sappeand whilst tlie 
bait had not been touched any more. 

On .nil S''ptemhrr. - S .shoots of Ineerne, 

2 castor leavo.s, 

2 balls of l)air were supplied. On the 
next morning it was fonnd that nothing except portions of the 
bait had been touched. The same food was left in tlio cage, and 
on the following morning the bait and one shoot ol lueeine 
had disappeared. 

On Sth Septemher.- 'rhe crickets were given eight shoots of 
lucerne and two balls of bait, hut on the next morning only a 
portion of one ball ol bait had been eaten. 
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Tlu' x.-uiic Wiis left in tin* eajje, and on tlie followm.^ 
iiioi'iiinj^ t-wo slnx'l'a (if In('(i‘i‘M(' and jiortinns nf linth tli6 balls uf 
liait had heeii dcvinirfd. 

'(ith S(‘pleiiil>i‘r. Xo wpi’p found, 

'nil Octohi'r. Yomio ones found in fhe Held. 

70 /// Orl'ihi’i'. — Yoniii; ones fiatcluni ont in the cage. Thi-v 
were fed priii('i[ially with shoots of lucerne. Other leaves, c.r/,. 
hrinjal, arnni, and cueurhitaceous leaves were also .supplieil 
and th(‘V used to feed on tlieni. The first one hecaine adnlt nji 
1 ath .June. 


ISUUItOWliVd 

After hatching from the eggs the yonng crickets live for 
some time in the hurrow of the parent. It is not known how 
long they live thus, hut apparently it i.s not more than two nr 
thi-ee day.s. After this they di.s|ierse and each makes a separate 
hurrow foi' itself, The.se hurrows can ea,sily be located and the 
\-oung cricket dug' out as it lives within a distance of about 
:! to G inches from the surface. Small particles of earth are 
thrown (>ut in a heap over and round the mouth of the burrow, 
whose entrance i.s indicated by a slight depression about the 
middle of the heap. These small heaps of earth are ijuite 
characteristic and are e.xtremely common about the latter half 
of October by which time the eggs hatch. The young cricket.s, 
like the grown up ones, come out at night in search of food, and 
it seems mo.st of them do not find their way back to tlie old neat 
and have to hide themselves by making fresh burrows : in fact, 
all the small heaps of earth seem to be freshly thrown ont when 
one sees them in the morning. U.sually only a single young one 
is found in the same pit. which goes down at an angle and shows 
no ramifications. Gradually these heaps of earth are observed 
to diminish in number, evidently indicating a dindnution in the 
number of the crickets themselves. As the crickets grow, the 
hurrows have to be biwsrer and therefore more earth is thrown 
out : and they go down deeper and tend to be tortuous and may 
have ramifi(;ations : they never go down straight. Big burrows 
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iiMi are easily located by the eaitli fhi-nwn up. The adult 
. lickets do not seem to dig a fresh nest every night ; in a eourt 
^ard a male was noticed in August— Septeinher to sing sitting at 
ihe mouth of the same burrow, conseeutively for -J:! days, al'tc'r 
..vliich it tvas captured. Either they tire capable of returning 
1,1 their ne,sts or take shelter in any burrow which they fiml 
leady at hand. Probably it i-s for this reason that .soiuetimes 
two, three or four crickets, not neoe.ssarily of diiferent sexes, 
are found in the same hurrow ; but as a rule only a single 
ci'icket is found in one burrow. The lirst lietivy showiu- ot rain 
in April, May or June floods the Intrrows and drives mtt the 
cricket.s : many are killed by crows and other enemies. They 
fake shelter and hide in odd places, many connng into the 
houses: this however i.s only a tenip<trary habit: they soon 
resume their subterranean existence and after this generally 
fihno.se places which have not hoen llonded, places which have 
already been submerged being a|)parently considered to be 
ineligible sites. Tn the rainy season the crickets arc inaiidy 
lound in places which arc directly under the sh.ade of trees, hut 
it cannot be determined what leads them to select such situa- 
tions. At this time they rarely make fresh burrows hut live 
in old ones, so that no earth is found hea[ied near the moutli, 
which is quite open and goe.s down obliquely. Almost all the 
burrows are tortuous and may po.ssess several ramifications and 
occasionally more than one opening. One, two or three crickets 
may be found in the same burrow at this time of the year : fresh 
burrows with earth thrown out are not however altogether rare 
on comparatively high lands. 

The process <tf digging the burrow i.s actually eaiiiet! out 
by the jaws, with which the earth is bitten and Inn.sened and cut 
into small pellets. The loosened earth is then drawn under the 
breast and thrown out by the legs. This process is followed 
mitil when the earth can no longer be thrown out by the legs 
as the burrow gets deeper. The loosened eaith i.s then pushed 
all the length of the burrow and out by means of the front part 
of the head. 
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Those orifikots oxcavjite tlieir tunnel in the ground in onl-i 
to prepare a nest for themselves. They do not burrow on liio 
the mole erichots : uidike the mole crickets also, they bun eu 
deeper and the greate.st ilepth noticed wa.s about d ft., but it is 
frerpiently le.ss. When the Inirrow is tortuou.s and has nianv 
lamilications, it maj’ come up to (piite near the surface in anv 
part of its length. 

The cricket can be dug nut, as its hole i.s very easily traopil : 
as the hole is dug it retreat.s ami can bo caught at the e.xtreme 
end of its tinniel. Pouring water into the hole bring.s it nut 
ipiickly. If a small pit is formed at the mouth of the hole and 
water remains collected there after the entire piit has been filled, 
the m ick(‘t cannot e.scaiie : it eome.s up and lloat.s on the watei 
ns if dead. Evidently water affects it very quickly. When there 
is a heavy shower and burrows get submerged probably many are 
drowned and die in this way.*' 

From the mode of their life it is evident that the cricket, s 
cannot live in mud or imidd}’ soils. They re(|uire a soil in which 
they can make a clear hole which they can enter nj- leave with 
ca.se. 


SONG, 

In loudness, shrillness and inten.sitv of sonivt the bio- brown 

« o O 

ei'ickets e.xcel all other insects, including the c?^adas of the 
plains. Like that of the cicadas the song is continuous Init 
more powerful .and shrill. It is a long continued, high-pitched 
and uniform Krirn-rn-rii-'ni of which the r is more distinct than 
the 'll. Very rarely there may he a slight variation in tlie pitcli 
or the song may be .stopped abruptly in the middle and begun 
again at the same pitch. Oceasionall}' only soniewliat prnlnngeil 
chirpings are heard, but that only from individual crickct.s amt 
at other times than that of general singing, e.g., late homv 

* (Mill more ore llooileii out and fall a |)rny In birds and other enemies,_'l'. U, F.). 
t File ti’rni song is rather a misnoiiKT. The noise produced is a continumis lii.nh-pitci) • I 
slirill viltr.int \v)iisf1e whicli at close quarters positively makes one’s ears rln^ for a considi iT' : - 
Time afterward-:. 1 can only like the noise to that (»f a -devilene wh(st!‘\— T. B. V. 
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rlie night or early hours of the raoruing. Tin- oiradas in tlir 
pi alls delight in singing when the midday sun shiiu-s lu,t in 
,ii!iimer. The crickets rarely .sing at this time of t In- day. Tlicv 
usually begin when the day draws to a cdosc and continur till a 
late hour in the night. Some may not sing early in tiu' eyeniiig, 
|„-ing notleed to begin as late as I I km. The season c, I' their song 
riiinmenees with the close of the rains : when tlie song of tln‘ big 
blown crickets becomes general it is an unfailing imlieaiion of 
the rains being at an end ; this fact has been observed consecutively 
tor four years at Pusa. At this time the song is heard in all 
kinds ol places, not even the courtyards ot houses being exccjitcil. 
All sing during the evening, but individual ones may be found 
ringing in the morning or any time of the day and night. 
Before the proper season commences an occasional song intiy bo 
lieard from about the month of April, but it is by no means 
contmon. 

It is the male crickets which sing ; the leinales are not 
capable of producing any sound and are '• voiceless ” like 
Cicadas’ wives.”* The wing covers or (he tegniina of tlu‘ 
males are moditied for this purpose. On the under surface (d’ 
each wing cover, on the portion of it lying on the hack, a vein 
towards the base i.s rai.sed and provided with a nninber ol small 
I'idge.s, thus becoming a .sort of a file. On the up[)er sui laee 
the position of this vein is marked lyv a dejircs.sion across 
the wing covers. Also a .small [lart of the outer margin of 
each wing cover is so modified as to present a stilf raised edge, 
by the margin being bent down a( an angle. The sound is 
[iroduced by the nibbing of the tile of one wing cover over 
the raised edge in the mar'dn of flu; other ; the length ol 
the file is at right angles to the length of the rubbing edge, 
file sound i.s capable of being produced by both the tegniina 
■nid the pro\ i.sion of the .sounding organ in both secni.s to be 
due to the irregularity noticeable in their aiTangemeut on 
the back ; usually the left tegnien lie.s above the right, but 

It was a Greek philosopher who said *' Happy the Cicadas who have voiceless wives” — 

t.e.f. 
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the i'ever.se arraii^eineiit is not uncommon. The outer half ij 
each tegmcn Ib bent down the side and the rest lies along i;,,. 
back ; therefore each teginen i.s comparable to a thin concM\i. 
metallic pot. When the sound i.s produced the tegmina a., 
raised from the body and vibrated laterally at an e.Ktrenn lv 
rapid rate, and the wings lie on the back as in the naturai 
condition. As the tegmina are raised the sound is not dulkd 
as it woidd be if they remained in contact with the solid body. 



whicli mbs the file of the other tej^nien. 

The cricket c.oines up from its underground burrow, sits ju.sl 
at the opening w-ith the bead turned towards the hole and the 
body away from it. and then pours forth its song. In the begin- 
ning there are usually one or two chirps and then it is one continu- 
ous song. The chirpings are produced by convulsive lateral 
movements of the tegmina in the same way as the song, in whict 
the movements are very rapid and ^ continuous. The song is 



c. C. GHOSB, 


179 


propped at the sound of footsteps or the droppi,,. of stone and 
the insect quickly disappears into the burrow. It ean howe • 

W. stalked while singing if approached noiselessly. ’ On^'ya^ 
tiius approached on tiptoe with a lantern in hand at 9 h.m. It 
was singing loudly and was so much absorbed in the song that it 
],aid no heed to the approaching light which was placed at a dis- 
tance of about one inch only. The light was carried steadily 
in such a way that it did not east shifting shadow.s of the sur- 
rounding balsam and rose plants. The cricket went on .singing. 
The tegmina were raised up from the body, forming an angle 
oi ab and the \\ mgs were lying on the tiack. In the 

middle, the song was stopped for about a quarter id' a miimte and 
then commenced again. When the song was stopped the teo' 
milUl wore still held raised in the same position as when singing, 
.kfter about five iniimtcs more the song was stopped again when 
the cricket discovei ed that there was a light quiti' near and it at 
mice slipped into the hole, the tegmina In.diig hroiiglit ilown al 
the same time. The light atlractfal Iw.' large in.ads, and althougli 



The back of a male and a female. 

(a) the vein with file ; (tk the nibbing edge. 
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they earae quite near the cricket, they showed no hostile attitude 
toward.s it. Many were similarly approached afterwards, anij 
it was found that the tegmina were held raised up to form iin 
angle of 40'’ to G0° with the body while singing. 

It is said that the males .sing in this manner in order to charm 
and attract the females, and it is significant that the season ul' 
their song is the season for mating and egg laying. Soon afti i 
this merry nujdial period they die. 

The tegmina of the females are smooth compared with tho.-i- 
of the males. Leaving aside the long ovipositor which maiim 
the females, the sexes in the adults can be distinguislied by look 
ing at the tegmina alone. 


EXK.MIES, 

A. .small mite is found on the body under and neai’ the ba.so 
of the wings of the adult crickets wliieh, howeve)’, do not seem 
to be inconvenienced ap[)i’eciably on this account. 

till oth May a species of Mabuia (a Scincid lizard) was seen 
attacking a nymph of the 5th or penultimate stage at about 
:! I'.M. ; the cricket was trying to jump away but it was too 
inucli maimed and could (dear only short distances ; the Mabuia 
was ruiiniug after it and iiiHicting bites on the leg.s and bodv. 
It was an unusual hour for the eideket to be out. Most probablv 
it was cliased out of its buri'ow. Ultimately the cricket wa> 
dragged into a bamboo bush, and it a.s well as its assailant could 
not be traced any longer. It is quite probable that a certain 
number of the crickets are disposed of in this manner. 

The metallic green Digger M’asp, iSp/aM; lobatus, is frecjuently 
seen to prey U[)on this cricket. It enters the hole of the cricket 
and drags it out. The prey is made insensible by a sting and 
buried in some conveniently near hole or crack in the soil, after 
which the wa.sp lays an egg on its body. The phenomenon of a 
cricket being dragged by the Digger Wasp i.s common, especially 
in the dry, hot months before the break of the monsoon. It 
could not be determined how far the wasp is a check on the 
increase of the crickets. 



c. c. Girosn. 


181 


When the crickets are driven out of tiieir burrows by tlic 
i,, .t heavy rain during the day-time, a large immbor of them iue 
aisjiosed ot by crows and numerous other birds, Duriiie tlie 
night also, owls and other predaceous nocturnal lilrils and 
iiiimals, prey on them when they come out of their burrows and 
iiiam about in search of food. 

But with all these cheeks the Tairge Brown (h-icket Is a 
iidd and garden pest of the first magnitude. 

PREVENTIVE AND HE.MEDIAI, .\l EASE liKs, 

The most vulnerable point in the file of the large Inown 
crickets is when the first heax v shower of rain in April. Alav 
or June drives them out of their bmrows. One yoni' the 
first heavy sltower fell about 10 o'clock in the mormiig and the 
In.sectaiT compound liecame strewn, as it were, with the brow n 
crickets. Two kerosene tins full were collected in (be course of 
about half an hour by four men. A dip iu the water made (lieiii 
sluggish and they were not jumping, bnt were either wodking or 
rumilng. A better method is to beat them w ith a broom, one 
efiective stroke of which is suttieient to kill them. More can lie 
killed in this way than can be collecte<l in the same space of tilin'. 
Besides some skill is required to catch tbeiii or they bile win ii 
caught and may cut through the skin: evim when caught with 
skill bv the neck thev kick with their hind legs whose spines 
prick and scratch the skin. The.y should lie attacked as soon 
ns they are driven out because they run about in search of 
liiding places and soon disappear from view, (,'rows pick out 
many, but the majoi'itv escape ; if it rains heavily, as happened 
ell the occa.sioii referred to above, they are hardly attacked liy 
crows, which are deterred by the rain. I'lie same ellect is 
produced if their nesting place can be artificially flooded, ihey 
puickly oomo out ot their burrows and should be beaten 
lo death with brooms; but Hootlmg is not always practie- 
able. 

Digging out, or pouring water in every hole is a very 
tedious and expensive process although the Insect can be 
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destroyed in every ease ; treatment of the holes individually u 
any way is impracticable. 

From the records of their feeding in the Iivseotary it seeiiK 
probable that they can be killed by poisoned bait.s, which mav 
either be green shoots or leaves dipped in a strong poison, m 
hhusa prepared in the following manner. The baits should ija 
placed here and there near and among the holes. 


BKo-s<t 

S-ftuhvf (vvliite arsf^iiif) 

(jut 

Walfi 


1 rn(i. 

1 seer 

2 aeers. 

enough to make all 
these into a paste. 


But the halts should Ite used judiciously in order to produoi- 
any effect at all. The best time would be March or a little 
earlier, before any crop is sown. If there be weeds growing 
they should be cleared off and .so also fallen leaves, even though 
dry, of any big tree wliieli may b(‘ standing near the place, 
Thus the crickets may not be diverted and all will surely taka 
the bait. Another method would be to spray with a strong 
poison all the wciuls and young and low vegetation. But thi' 
will not be a.s cheap .and as effective as when the weeds aiv 
cleared off and the limited nmounr of poi.soned food otdy remaiio 
available to the crickets. 

In a garden the .si!nple.st plan would be to keep watch ha 
fresh burrows, and if noticed early before they go down very 
ileep, the crickets can be driven nut with only a little water ainl 
without digging. In a courtyard eight crickets were driven out 
with less than lialf a kei’osene tin of water. The burrow neeii 
not be actually hooded. I'he heaped up earth is pushed aside 
and water is poured into the hole : the cricket comes near tht 
mouth where its heail is visible, but does not leave the hole 
Now a kl/i'rpi is plunged a bit obliquely into the earth eitlici 
to cut the cricket or intercept it. 
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ro.si»/t;cta, .Smith, by E. J. BrTLKR, .M.U.. f.l.s. I’rice, Rs. .‘1 

Vol III. No. 

I. 

Studies in Indian ToWceos. No. 1. The Types of Ninditinn niAiira, I... 
Yellow Flowered Tobacco, by Albert Howard, m.a., k.i.s, 

and Gabuikj.lk L. C. Howard, m.a. Price, Rs. 4. 

Vol III, No. 

II. 

Studies in Indian Tobaccos, No. -J. The Types of yi<‘o(iai>n faho- uu,. 
L.. by ALBERT HOWARD, M.A.. A.R.C.S., f.'t,..s. ; and Gabkh.i.i.k I. (' 
Howard, m.a. Price, Rh. 9. 

Vol III, No. 

Tir. 

Studies in Indian Fibre Plants. No. 1. (»n tno varieties of .Stni , 
Cni/oiniia jiniren. h., by Albert How ard, .m.a,. A.R.r.s.. f.l.s : an'i 
Gabriellk L. C. Howard. m,a. Price. He. 1. 

Vol 111, No. 

IV. 

The Infliieiieo of the Kiiviromnent, on the Miliiim and Bakiii"- (.Qualities 
Wheat in India. No. 1.— The Experiments of 191)7-08 and 1908 09. hy 
Albert Howard, m.a.. a.k c.s., f.l.s. ; H. il. Leake, m.a.. f.i. : 
and Garkielle L. C. Hoavakd, m.a. Price, Re. 1 .S. 

Vol HI. No. 

V. 

The Bud-Rot of Falnis in India by K. .1. Bitlek, m.b,. f.l.s, Pm. . 
Ks. “J. 


Vol. Ill, Ko- I. The Kconomic Significance of '^Jatiiral Cross-fertilization in India ii.v 
Albkkt Howard, m.a.. a.r.c.s., f.l.s. ; Gabkikllf; L. C. Howai h 
M.A. : siml Abdurrahman Khan. Price, Rs. 4 y. 
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BOTANICAL SeHIES— 


Milieu of the l.enns SeUuiu in tl.o Homh.iv f*.vs,.i.Mu‘v nul Su. i 
by (jr. A. Oammib, F.L,s.. Imperial Cotton 8ped.ilist. IViiv K,' 1 
Studies in Indian Fibi-e Plants. So.3.-()n Some Sen- Varieties of Hi/e.e„. 
Lmumbmns. L.. and Hiinxr,,, .VaMtiridti, f,., I.v Alluht Himtiu 
a.K.C.S., K.1..8.; ami (Jarriklu; 1,. (■. I'linv.i m,. . iviee 


Notes on the Incidence and Hlfect.of Sfeiililv and Cio.ss ferlili/ition ir 
the Indian Cottons by H. M. Le.ikk, m..v. iCaulab.l, i .1, s a,„l l!rv 
Prasad. Price, Re. 1. 


Note on the Inheiitance of Red Colour .imi tin* Re^Milanty of S, lf |<Vt 
tilizatioii in Corcftorus ra/)snliinx.- tho common .lute I’hiiit lt\ 
I. [f. Burkill, and It. S. KiNLOW, F.r bJ. 1’ric‘f . Uc. 1 
Observations on Certain Rxtra Indian Asiatic Cotton^ »»y H. M Lk<ki 
M A.» K.L.S. ; and Ram PershaD, Asst, to the Kconomic Botanist I’ I’' 
Price, Ke. 1-S. 

The Morpholo'jy and Parasitism of Rliizoctonia by V. .1. }’. Sham c. s,. 
A.K.C.S., F.L s. Price, Its. ‘J. 


CHEMICAL SERIES. 

Tlie Composition of Indian Rain and Ilew by J. WaI-iku I^kathkia 
Pli.D., F.c.S. Price, Re. 1. 

The Composition of tlie Oilseeds of India by .1. W. Lkathkis, I'li.n k v s 
P rice, Re. 1. 

The Pot- Culture House at the Agricultural Uesearcli Institute, Pi^a. bv 
J, W. Leather, fIi.d., f.c.8. Price, Rs. :i 

Experimetita on the Availability of Phosphates and Pota.sli in 8oiis by .J. W 

Leather, pIi.d,, f.u.s. Price, Ke. 1-8. 

The Construction of Drain Ganges at Piisa by M. H. .Ahnott, aj.imst.i .k 
witli a Preface by J. W. Leather. Ph.D., f.c.s. Price, U«. o. 

The Loss of Water from Soil during Dry Weather by .1. Walter Lkathkh 
P li.D., F.I.C., F.c.S. Price. Us. 2. 

The System Water. Calcium Carbonate, Caihonic Acid by .J. Waltkk 
Leather, Ph.o., f.i.c., f a.s. ; and .Iatindua Nath skn. m.a., f.c.s. 
Price, Re. 1. 

Water ReQuirenients of Crops in India by J. W.^i.tkr IjKathki;, i-li.ii,. 
F.I.C,, F.c.S. Price, Rs. .S’. 

The Nature of the Colour of Bl.ic-k Cottori Soil l)y H. )). Annkti, ir.sc. 
(Loud.). F.c.S., M.s.E.A.c. Price, Ke. I. 

Water Requirements of Crops iti Imlia— 11, by .1. Walter Lkaiiiel, 
Pli.D., F.I.C., Imperial AgriciiHural Chemist. Price, Ks. 'J-S. 

The Composition of tlie Milk of some Breeds of Imliiui ('ows and Biitfalocs 
and its Variations, Part I. by A. A. MeucITT', k.sc. (I><md.) ; and H. H. 
Ma.n.n, d.sc. Price, Re. 1-S. 

l»e(;ords of Drainage i>i liuli.a by .1. W. Rk.aTHEB, I'h.ii,, F.i.r,, i r,,'.. 
Price, Re. 1. 

Tlie iiab System of Rice Cultivation in Western India by H. H. M anv 
D.S c. ; N. V, JOSUI, li.A., D.Sc., L.Ag, : and N. V. Kamtk.ak. H.Ag 
Price, He. 1. 

'Pho Composition of the Milk of some Breeds of Indian Cows :inrl I’udiloi-' 
and its Variations, Part II, by A. A. MEficiiT, n.sc. ; and H. H, .M a.v v 
5».se. Price. Re. 1-8. 


ENTOMOLOGICAL SERIES. 

The Bombiiy Locust by H. M. Lefroy, M.a., f.e.s., f.z.s. Price, R.'-. _ 

The mure important Insects injurious to Indian Agricidtur« by H. .M, 
Lefroy, m.a., f.e.s., f.z.s. Price, Rs. 3. 

The Indian Surface Caterpillars of the Genus Agrolig by H. M. Lefuoi. 

M.A., K.E.S., F.Z.S. ; and C. C. GHO.S1I, b.a. Price, Re. 1-8. 

Individual and Seasonal Variations in Jfi/opeUis I'/mvora, Waterhouse, w ith 
description of a new species of Helopeltis by Harold H. Mann. i>.sr. 
Price, Re. 1-8. 



ENTOMOLOGICAL SERIES— (conitf.) 

Vol. J, >"o. V. The Cocfi'lac flttacltiiiff the Tea Plant in India and Ceylon by EE. Gk-,,v 
K.E.R.janil ^^AKOLU H. Manx, b.sc. I’rice, He. 1. 

Vol. I, No. VI. The MiMard Sawfly by H. M. LkfiiOV. k.z.s.: and C. C. 

B.A. Pi'iee, lie. t. 

Vol. [1. No. 1. The Kice Buff by H. M. Lkkkov, M..4., F.E.s.. F.z.s. Pi iee. Be. 1. 

Vol IF No II Itemavks on Indian .Seale In.sect.H {Corcido) by I'h E. Gkekk. f.e.s.. k / . 

Price, Re. l b. 

Vol. H. No. III. The Red Cotton Bnjf by H. M. Lkfkoy, .m.a.. f.K.s., f.z.s. Price. Re. 1 

Vol IF No IV The (■'astor Seuii-Looper by H. M. Lf.fkoy, m.a., F.K.-s., f.z.S. Pi; v 

Rs. ‘J. 

Vo! If No. V. Tlie Tobacco Caterpillar by Jl. M. I.kfuov. m.a., f.u.s.. f.z.s. Pii,- 
He. 1-b. 

Vol. II. No. VI. The O'-tton Leaf-Roller by H. M. Lffkov, f.e.S., F.Z.S. Piue 

He. I 8. 

Vol If. No. VII. Notes on Iiulian Scale Insects {CVr/f/i'f) by U. MAXWKbL-LEFKOV, m, i, . 
F.K.S., F.Z..S. Piice. Re. 1-8. 

Vol. If, N'o.VIff. I. ife Histories of Indi.an In.sects (Co/co/>^(pm -I) by H. MaXWKLL-Lfkko'i 
M.A., F.K.N., F.Z..S. Price, Rs. ‘J. 

Vnl. 11. No. IX. Life Histories of Indjan Insects— II. Some Aquatic Rhynchda and 
Ci>ho\>{Kin, by D- Nowuo.iek, ila.. Assistant to the Imperial Kntc. 
mologist. Price, Rc. 1. 

Vol. ir.No. -X. Life Histories of Indian Insects-III. Tlic Rhinoceros Beetle (Grj/r^. 

ami the Red or Palm Weevil {^Rhync.hQpliorn^ Ff.rruqiwpm. 
by C. C. (JtfosH, B.A., Asst, to the Imperial Entomoloi^ist. Price, Rs. 

\ (>I, III. The Food of Birds in India hy C. W. IVIasox. m.s, k. a. c'., edited by K. 

Maxweel-Lekkov. M.A , F.E.S., F.Z.S- Price, Rs. 7-8. 

Vol, IV, No. 1. Kri Silk by H. Ma.wvrll-Lrfkoy, M.A., F.E..S. F.Z.S., ImpetiLil 

Kntomolo^fist ; and 0 C. OHoii'H. u.a., Assistant to the Impeiini 
Entomolo>.dst. Price, Rs. ;i. 

\ ol. IV’.No. II. Tetrigiinc (Acridina) in the Agricnltnval Research Institute, Pii.«a. with 
descriptions of nevv species by J. L. H A.xxotK, F.z.?;. Price, Re. 1. 

\'ol. I\', No. Jll. The nig Broun (,‘ricket by C. C. GHOf^u, b.a. Price, Re. 1, 

\'ol. I\', No, T\'. lyife Histories of Indian Insects by G. R. Dvtt.a. \b\ 

Ihf piyss.) 


HULLEriN5 I5SUED BY THE AGRICULTURAL RE5EARCH 
INSTITUTE. PUSA. 

No. 1, Notes on Cotton ill lleh.ir in IfKR, by H. M. Lefuoy, M..a., f,k..s., F.Z..'^., Imperiid 
Eiituiiiologist. Price, As. 4 or 6d. 

No. An Outbreak of Cotton Pests in the Punjab, 1905, by H. 51. Lefkov, m.a., F,K.'., 
F.z.s., Imperial Entomologist, I’l ice, As. 1 orCd. 

No. Tlte Extension of Jntc Cultivation in India by K. S. Fi.nlow, h.sc., f.C.S., dutr 
Specialist to the Government of Ea.storn llengul and Assam. Price, As. Pi or Is. i f 

No. 4. First Report on the F'riiit Experiments at Piisa by A. Howard, m.a. (Caiitab. 
.A.it.c..s. (Lond.), F.I..S., Iinperi.al Economic IJolanist. Price, As. fi or Gd. 

No, Report on Trials of the South African Locust Fungus- in India b\ E. J. Bitlkk, 
M.i:., F.1..S.. Imperial Mycologist: and H. M Lf.FIioy, M.a., F.K.ii., F.Z.S., Iiupeiid 
Entomologist. Price, As. i or TP/. 

No. 'J. d’he Ticks Infesting Uomesticated Animals ill India by C. WaruL'RTOx, M.A., Zoo! - 
gist to the Royal Agricnltiiral Society of Kiiglaiul. Price, Aa. 1 or 6d, 

No. T. A Preliminary Account of the Biting Flies of India by H. M. Lefroy, M.A., F.k.^ . 
F.Z.S., Imperial Flntomologist. Price. Re. 1 or l.v, 6rf. 

No, 8- (Xiicial and Recommended Methods for use in Chemical Laboratories of theDcp^i' 
meiits of Agriculture in India by J. AValteu Leather, pIi.d., f.i.c., f.C.s>., Imperi.i 
Agricultnrul Chemist. Price, As. 4 or tirf. 




